a b s t r a c t INTRODUCTION: Thyroid metastases from colorectal cancer are uncommon and few cases are described in literature. CASE PRESENTATION: A 64-year-old female patient presented with an asymptomatic right cervical nodule with a rapid growth six years after sigmoidectomy for cancer and two years after resection of colorectal lung metastases. Increased CA 19.9 was identified and a thoracoabdominal CT scan revealed the onset of new metastatic bilateral pulmonary lesions. Neck ultrasonography showed a suspicious nodule in the right thyroid lobe, and Fine-needle Aspiration Cytology (FNAC) of the nodule lead to the diagnosis of colorectal cancer metastasis. A right thyroid lobectomy with right central lymph node dissection was performed. The patient underwent chemotherapy with response, but this was posteriorly suspended due to haematological side effects, and the disease spread. DISCUSSION: Thyroid metastases from colorectal cancer are rare, but, with the improvement of radiologic exams and the higher survival rate of these patients, more cases are being described. The majority of the cases present pulmonary and hepatic metastases and the prognosis is poor. The decision to operate and the type of operation depend on the extent of the metastatic disease and the patient's overall condition. CONCLUSION: A low threshold of suspicion is crucial to make a timely diagnosis of thyroid metastases from colorectal cancer. Treatment is controversial, but, without surgery, the need may arise for tracheostomy.
Introduction
Colorectal cancer is the second most common cancer worldwide and the second deadliest in Europe. If metastases are present, prognosis is poor [1] . Approximately 20% of patients with colon cancer have metastases at diagnosis, and the most common sites are: liver, lungs and peritoneum [2] .
Thyroid metastases are rare. In autopsy series, thyroid metastases are mainly from lung cancer, whereas in clinical series, renal cell carcinoma is the most frequent cause [3] . Thyroid metastases from colorectal cancer are even rarer and occur late in the disease course. Liévre et al. identified 6 cases among 5862 patients with colorectal cancer (0.1%) between 1993 and 2004 [4] .
We report a case of a patient with colon cancer with lung metastases who was diagnosed with a thyroid metastasis six years after the first cancer treatment.
This study has been reported in compliance with the SCARE criteria [5] . * *Corresponding author. 
Case presentation
A 64-year-old female patient was submitted to sigmoidectomy in 2009 for sigmoid cancer, followed by adjuvant chemotherapy. The postoperative pathological diagnosis was a moderately differentiated sigmoid adenocarcinoma with regional ganglion metastases pT3 N1 M0, stage IIIB, KRAS wild type. In 2011, a right pulmonary metastasis was diagnosed and pulmonary metastasectomy was conducted. Two years later, a new lung metastasis was found on follow-up CT scan and a right inferior pulmonary lobectomy was performed, followed by adjuvant chemotherapy with FOLFOX. In 2015, an asymptomatic right cervical bump with rapid growth, without apparent cervical adenopathies, was detected. Additionally, an increasing CA 19.9 (57 ng/mL (<37)) with a normal CEA (5.14 ng/mL (<5.4)) was determined. Blood tests revealed no anaemia, but normal liver, renal and thyroid functions. A Thoracoabdominal CT scan was performed, revealing the onset of new metastatic pulmonary lesions in both lungs. No abdominal alterations were observed. In addition to confirming these pulmonary lesions, a PET scan diagnosed an enlargement of the thyroid gland due to a hypodense and hypermetabolic nodule in the right thyroid lobe measuring 38 × 21 × 45 mm. Cervical ultrasonography (US) showed a heterogeneous hypoechoic nodule with calcifications measuring 33 × 27 × 25 mm in the right thyroid lobe ( Fig. 1 ) and a right internal jugular adenopathy (11 × 6 mm). CEA was increasing (9.5 ng/dL). Right thyroid lobectomy with right central lymph node dissection was performed ( Figs. 2 and 3 ). Surgical resection was difficult due to the strong adhesions of the tumor to the adjacent structures, namely the cricoid cartilage and cricopharyngeus muscle. No surgical complications occurred and the patient was discharged home 3 days after surgery. The pathology report revealed a tangential excision with the surgical margin of a diffuse carcinoma invasion with uncompleted glandular cell elements and associated necrosis infiltrating the thyroid capsule and surrounding muscular and fibroadipose tissues, as well as three metastatic adenopathies. Immunohistochemistry was positive for gastrointestinal markers CDX2 and CK20 and negative for CK7 and TTF-1, thus confirming colorectal origin. Adjuvant chemotherapy with FOLFIRI and Cetuximab was initiated. However, therapy was interrupted after six cycles due to haematological side effects and severe asthenia. At this time, the metastatic disease was limited to one right pulmonary nodule, with CEA and CA-19.9 within normal values. Ten months after surgery and four months after chemotherapy suspension, hoarseness and intermittent dysphagia with recurrence of right cervical mass occurred. CEA and CA 19.9 levels were increased. The CT and PET scan revealed extensive right cervical metastatic disease with compression of the right internal jugular vein ( Fig. 4 ) and bilateral pulmonary metastases ( Fig. 5 ). Palliative cervical radiotherapy was not successful and the disease spread to the pleura, pericardium, liver and peritoneum. Palliative chemotherapy with capecitabine was initiated and fifteen months after thyroid surgery patient is still alive.
Discussion
Metastases to the thyroid gland from non-thyroidal sites are an uncommon clinical presentation. In autopsy series, the lung is the most common site of primary tumor metastatic to the thyroid, whereas in clinical series, renal cell carcinoma is the most frequent, followed by breast and gastrointestinal neoplasms [6] . According to Nixon et al., the high oxygen and iodine environment may impair the ability of metastatic cells to settle and develop in the thyroid. Additionally, the fast blood flow could make adhesion and implantation of tumor cells difficult [7] .
Although thyroid metastases from colorectal cancer are rare, more cases are being described due to the emergence of more accurate image exams and the higher survival rate of patients. Lievre et al. described 6 cases (0.1%) of thyroid metastases among 5862 patients with colorectal cancer between January 1993 and June 2004 [4] . In 2013, Froylich et al. reviewed metachronous colon metastases to the thyroid and found 34 cases. In this study, two thirds of the patients were female, which suggests hormonal influ- ence; the primary sites were the rectum (41%), the sigmoid colon (33%), the right colon (19%) and the left colon (11%); 75% of the patients had stage III or IV colon cancer; metastases to the thyroid were diagnosed 6 months to 8 years after colonic resection; and, in 29 patients, there was involvement of another organ [8] . Even though metastases to the thyroid might be the initial presentation of an occult primary tumor (20-40%), the majority of the cases are diagnosed in the setting of a known malignancy (60-80%) [4, 6, 9, 10, 11] . Therefore, the possibility of a metastasis to the thyroid should be considered in patients presenting a solitary thyroid nodule and a previous history of cancer [7, 12] . Moreover, there is usually evidence of previous or concomitant pulmonary and/or hepatic secondary disease, which favors a hematogenous metastatic route [9, 13] . However, there are reports of right colon carcinoma with thyroid metastases without liver disease, which could be explained by the drainage of tumor cells to the inferior vena cava through the vertebral vessels [8] . In the reported case, the patient was a female with a past history of stage III sigmoid carcinoma with pulmonary metastases who was diagnosed with a thyroid metastasis 6 years after colon resection.
Most patients with metastases to the thyroid are asymptomatic (31%) and the most common presentation is swelling or a cervical mass (26%) [14] . Lièvre et al. report that 50% of the patients were asymptomatic and the metastases were diagnosed by followup exams, and the remaining 50% had goiter-related symptoms [4] . Thyroid dysfunction is rare and usually appears late with thy-rotoxicosis [6, 15] . An increase in tumor markers (mostly CEA) is common and can be the first sign [16] . US, CT, magnetic resonance imaging (MRI) and PET are used to study thyroid nodules but only FNAC can differentiate a primary thyroid lesion from a metastasis, with positive and negative predictive values of 89 and 93%, respectively [6] . Nevertheless, not all cases of thyroid metastases are diagnosed, thus emphasizing the importance of a low threshold of suspicion [17] . According to some authors, increased thyroid 18-FDG uptake in the PET scan can be the first and only sign of thyroid neoplasm (including a colon metastasis). Hence, its use is advised in the initial staging of colorectal cancer [16] [17] [18] . Additionally, immunohistochemistry is crucial for the final diagnosis. Primary thyroid tumors are positive for CK7 and negative for CK20, in contrast to colon cancer metastases, which are positive for CK20 and negative for CK7 [6, 11] . In line with literature data, our patient presented increased tumor markers without symptoms, and only four months later was the cervical nodule noticed by the patient. The diagnosis for colorectal cancer metastasis was then confirmed by cytology and immunohistochemistry (FNAC).
The decision to operate depends both on the extent of the metastatic disease in other sites and the medical condition of the patient [14, 17, 19] . Surgical treatment prevents asphyxiation [19] , thus avoiding an emergent tracheostomy [20] [21] [22] [23] . However, the extent of surgical resection is not well defined, with some groups recommending total thyroidectomy based on the high rates of multicentric disease [6, 14, 19] . Although thyroid lobectomy alone could be associated with positive margins and therefore favor total thyroidectomy, this is not mandatory as long as adequate margins are achieved with lobectomy. Additionally, metastases to the thyroid gland are not sensitive to radioactive iodine, hence making total thyroidectomy not mandatory for this purpose [6] . Ten percent of the patients with metastases to the thyroid are found to be unresectable intra-operatively, and those who are resectable develop metastatic diseases in other sites [7] . Concomitant regional lymph node involvement is rare, therefore prophylactic neck dissection is not recommended [6] . However, Lièvre et al. advocate lymph node dissection, for they found lymph node metastases in all patients submitted to thyroidectomy with central and lateral neck lymph node dissection [4] .
Chemotherapeutic drugs do not seem to have a good penetration into the thyroid gland, thus possibly making it a sanctuary for occult metastases [8] . A paper from Malani et al. supports these ideas [17] , but there are other recent reports suggesting that combination chemotherapy is beneficial [22] , and that radiotherapy may be advocated in case of life-threatening or disabling symptoms (e.g. dyspnea, dysphagia) [4] . In the presented case, we performed a right lobectomy because there was no evidence of contralateral disease, as well as a right central node dissection due to suspicion of lymph node metastasis.
Prognosis depends on the grade of malignancy of the primary lesion and whether there are metastases in other organs rather than the thyroid [13, 21] . While Montero et al. report a cancer-related death rate of 50% in less than a year [24] , Lievre et al. report a median overall survival of 12 months (8-18 months) and a postoperative survival of 10 months (which is lower than after resection of lung or liver metastases), with two patients dying from metastatic recurrence in other sites, hence suggesting that total thyroidectomy should only be indicated in selected cases [4] . Conservative management seems to be the most logical approach in patients with multi-metastatic disease [4] .
In the reported case, the disease seemed to be controlled after surgery and chemotherapy. However, due to side effects, chemotherapy was stopped and the disease spread rapidly. There was evidence of metastatic disease on cervical lymph nodes, lungs, pleura, mediastinum, liver and peritoneum one year after surgery.
Conclusion
The prevalence of thyroid metastases from colorectal cancer may be underestimated, as many patients are asymptomatic and these metastases are not commonly searched for. The possibility of metastases should be considered in patients presenting a solitary thyroid nodule and a past history of cancer. A low threshold of suspicion is crucial to make a timely diagnosis of thyroid metastases from colorectal cancer. Treatment is controversial, but, without surgery, the need may arise for tracheostomy.
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